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INTRODUCTION: An individual’s maximum capacity to extract, transport, and utilize oxygen 
is reflected by their VO2 max (10,22). Numerous physiological factors affect a person’s maximal 
oxygen consumption. A person’s VO2 max is dependent on their pulmonary, cardiovascular, and 
muscular systems, which depends on their ventilation-aeration efficiency, central and peripheral 
blood flow, and metabolism of their active muscles (13,17). The six factors that have the most 
influence on a person’s maximal aerobic power are heredity, state of training, gender, body size 
and composition, age, and the mode of the exercise (16).  
A person’s VO2 max is the gold standard of assessing their cardio-respiratory endurance (21). 
People who possess a low VO2 max have an increased chance of premature death, as well as the 
development of numerous chronic diseases, whereas individuals with a high VO2 max have less 
chance of developing chronic diseases, all-cause mortality, and coronary artery disease 
(4,5,12,21).  
A person’s maximum aerobic power can be assessed by direct or indirect methods and by 
maximal and sub-maximal protocols (21). Direct methods measure an individual’s expired gases 
to analyze their pulmonary ventilation, expired oxygen, and their expired carbon dioxide (3). 
Direct measures accurately determine an individual’s maximum oxygen consumption by breath 
by breath analysis. Indirect methods, which include field tests, estimate a person’s aerobic 
capacity based off their heart rate, their distance covered, and or their time of trial when using a 
certain protocol (3,21).  
PURPOSE: The purpose of this study was to determine the amount of error when comparing a 
person’s true VO2 max on a treadmill versus their estimated VO2 max on a cycle ergometer.  
METHODS: Four male kinesiology graduate students participated in the study. The four 
participants completed the standard protocol (21) for the sub-maximal YMCA cycle ergometer 
test prior to the maximal treadmill test. The YMCA sub-maximal cycle ergometer protocol was 
performed before the maximal treadmill test to ensure that fatigue, an elevated heart rate, or the 
accumulation of lactate from the exhaustive treadmill run did not affect the validity of the 
YMCA test. Prior to beginning the treadmill protocol, the gas analyzer and turbine were 
calibrated to ensure the validity of the test, the test administrators were assigned their test 
responsibilities, and the subject was instructed on certain hand signals. It is important to note, 
that the participants did not perform a standardized treadmill protocol, such as the Bruce or the 
Balke, while assessing their aerobic power on the treadmill. Instead, the administrators 
developed their own unique protocol for each participant based on their training status, predicted 
VO2 max, and their training mode. Therefore each subject completed a different graded exercise 
test. Though the speed and grade of the treadmill differed from individual to individual, the 

